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The research on an all-weather road detection system based on the fusion of LIDAR and
YOLOV7 deep learning.
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Tianjin University of Technology and Education, School of Electronic Engineering

[Abstract] To address the issues of road detection accuracy and real—time performance in complex
environments, this study proposes an all—weather road detection system based on multimodal sensor fusion and
deep learning. By combining the three—dimensional spatial information from LIDAR point clouds with the
texture features from visual data, and integrating an improved YOLOV7 algorithm, a multimodal framework is
constructed. This framework maintains a real—time performance of 30 FPS while improving the mAP@0.5 to
82.3%. The system employs a ROS modular architecture, integrating task allocation optimization and GPU
acceleration technologies to reduce resource consumption. Additionally, an innovative night image
enhancement DCRE model and multispectral data fusion mechanism are introduced, eftectively improving
detection capabilities in low—light conditions. Extensive testing over 100 km across various scenarios shows that
the night detection accuracy reaches 74.5%, with multimodal fusion latency =50 ms. Compared to traditional
methods, the detection accuracy is improved by 23.6%, demonstrating significant advantages under adverse
conditions such as rain, fog, and nighttime. The research provides a robust solution for environmental
perception in autonomous driving, meeting the real—time detection requirements in complex scenarios.
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